Abstract African Americans are overrepresented on the organ transplant waiting list because they are disproportionately impacted by certain health conditions that potentially warrant a life-saving transplant. While the African American need for transplantation is considerably high, organ and tissue donation rates are comparatively low, resulting in African Americans spending more than twice the amount of time on the national transplant waiting list as compared to people of other racial/ethnic backgrounds. There are a multitude of factors that contribute to the reluctance expressed by African Americans with respect to organ donation. This study proposes the use of an adaptation of the Organ Donation Model to explore the ways in which knowledge, trust in the donation/allocation process, and religious beliefs impact African American donation decision making. Bivariate and path analyses demonstrated that alignment with religious beliefs was the greatest driving factor with respect to attitudes towards donation; attitudes were significantly associated with donation intentions; and knowledge is directly associated with intentions to serve as a potential deceased organ donor. The significance of these variables speaks to the importance of their inclusion in a model that focuses on the African American population and offers new direction for more effective donation education efforts.
similar. The kidney matching process is heavily dependent on the similarity of the protein complex HLA (human lymphocyte antigens), and persons of the same racial/ethnic group tend to be a better match for HLA within their own ethnicity than persons of other races (DHHS, 2008) . Taken together, all these factors contribute to African Americans spending up to twice the amount of time on the transplant waiting list compared to other racial/ethnic groups (Danovitch et al., 2005; Louis et al. 1997; Randhawa, 2004; Rozon-Solomon & Burrows, 1999; Sander & Miller, 2005; Young & Gaston, 2002 ).
An abundance of research has sought to gain an understanding of the lower donation rates among African Americans relative to those of other racial and ethnic backgrounds (Boulware et al., 2002a, b; Callender, 1987; Callender et al., , 2002a Callender & Washington, 1997; Durand et al. 2002) . Research suggests five key factors that greatly contribute to this reluctance to donate among African Americans: lack of knowledge, religious beliefs, fear of premature death, distrust of the healthcare system, and racism (Callender, 1987; Callender et al., 2001 Callender et al., , 2002 Gamble, 1997) . African Americans may also be hesitant to discuss the topic of donation (Morgan, 2004; Morgan & Miller, 2001 , 2002 Morgan et al., 2003) and express their intentions via formal means of communication (i.e., documenting it on their driver's license, a donor card, or on a donor registry; Wagstaff et al., 2008) . All of these barriers are critical limiting factors to donation and have been the focal point of educational efforts to increase African Americans' deceased and living donation intentions and behavior (Arriola et al., 2010; Boulware et al., 2002a, b; Durand et al., 2002; Gallagher, 1997; Siminoff & Arnold, 1999) .
Despite all of the work in this area, there has been little effort to systematically explore the relative contributions of each of these factors towards shaping African Americans' donation intentions. Explanatory models that explore the interrelationships among donation-related knowledge, attitudes, and beliefs and the causal pathways linking them to donation intentions and, ultimately, the communication of these intentions, are scarce. One notable exception is the Organ Donation Model (ODM) proposed by Morgan and Miller (2001) . Drawing from the work of Jaccard (1997, 1999) and the Theory of Reasoned Action, the ODM asserts that the most important determinant of donation behavior is an individual's behavioral intention and willingness to become a donor, assuming that individuals critically evaluate the positives and negatives of the behavior before deciding to act. According to Morgan and Miller (2001) , the most influential components of this intention are an individual's attitudes toward donation, knowledge about donation, and perception of positive social norms regarding organ donation (Morgan, 2004 (Morgan, , 2006 Morgan & Miller, 2001 , 2002 Morgan et al., 2003) . There is some empirical support for this theory among both white (Morgan & Miller, 2001 , 2002 Morgan et al., 2003) and African American (Morgan, 2004 (Morgan, , 2006 participants. However, the ODM fails to address two key factors that appear to be strongly related to African Americans' donation intentions based on the available empirical evidence: the importance of (1) trust in the organ allocation system and the health care system more generally; and (2) religious beliefs relevant to donation.
Distrust of the medical community has been cited as one of the most influential barriers to donation among African Americans (Arriola et al., 2005; Callender et al., 2001; Durand et al., 2002; Minniefield et al., 2001; Morgan et al., 2003; Terrell et al., 2004) . African Americans' knowledge of historical discrimination and institutional racism not only undermines participation in research studies, but also diminishes overall trust in health systems and clinicians as well (Boulware et al., 2003; Gamble, 1997; Washington, 2006) . African Americans tend to have concerns about the fairness of the organ allocation system (Schutte & Kappel, 1997) , whether they will receive the same quality of care as whites (Watkins et al., 1989) , and whether consenting to donation might hasten death (Kurz et al., 2007) . Thus, any theoretical model that attempts to explain African Americans' donation intentions must pay some attention to distrust of the medical community, and organ allocation more specifically.
Because religion maintains a prominent role in African American culture, it can also be quite influential in shaping African Americans' donation decision making (Arriola et al., 2007) . Previous research has found religious beliefs to function as a barrier to donation among minorities (Arriola et al., 2007; Bhengu & Uys, 2004; Darr & Randhawa, 1999; Lam & McCullough, 2000) -namely due to concerns about mutilation of the body or the belief that the body must be whole in order to enter Heaven. Even though almost all major religions have supportive policy statements about donation (Gallagher, 1998; LifeGift, 2002) , parishioners' beliefs have not always aligned with this stance. Research has found that willingness to become a deceased donor is inversely associated with one's perceived importance of spirituality and religion (Boulware et al., 2002; Modlin et al., 2009; Rumsey et al., 2003) . Findings linking religious beliefs to donation intentions are robust and support the need to include them in any explanatory models identifying the barriers and facilitators of deceased donation intentions among African Americans.
The purpose of this study is to test an adaptation of the ODM that increases its cultural relevance to African Americans by incorporating a stronger emphasis on trust in the organ allocation system and religious beliefs relevant to donation. Specifically, the modified model replaces ''Altruism'' in the ODM with ''Trust in the Organ Allocation system'' and ''Religious beliefs related to donation'' (see Fig. 1 ). The modified ODM hypothesizes a direct pathway between knowledge of organ and tissue donation/transplantation and deceased donation intentions and an indirect pathway from trust in the organ allocation process, knowledge of donation/transplantation, and religious beliefs, to deceased donation intentions via attitudes towards donation and transplantation.
This study makes novel contributions to the overall body of literature examining factors that impact donation-related intentions among African Americans. There has been little theory development and testing to explain donation intentions among African Americans. Existing research in this area has been largely atheoretical. Those studies that do develop theory have tended to use small subsamples of African Americans and sought to compare them to whites (Morgan & Miller, 2001 but see Morgan 2004 , The Power of Talk as an exception) or developed theoretical models with broad application to several different racial/ethnic groups, thereby missing the nuances of each group (Radecki & Jaccard, 1997) . This study is among the first to advance a theoretical model that emphasizes values and cultural beliefs with greatest salience to African Americans, for whom barriers to donation are well-documented. Such work is necessary for the development of culturallysensitive interventions that shape African Americans' deceased donation intentions.
This study is guided by the following research hypotheses (see Fig. 1 ):
1. Trust in the organ allocation system, greater donationrelated knowledge, and supportive religious beliefs related to donation would be associated with positive attitudes towards donation.
2. Positive attitudes towards donation would be associated with greater intentions to serve as a potential deceased organ donor. 3. Greater donation-related knowledge would be directly associated with greater intentions to serve as a potential deceased organ donor.
Methods
The present study is part of a larger study testing the effectiveness of a culturally-sensitive organ and tissue donation intervention for African American adults. The parent study uses a randomized, pre-post design with a control group; data from the current study were collected during the baseline assessment (which occurred March to December 2009).
Design
Using a cross-sectional research design, the current study combined pre-intervention data from both intervention and control groups. Community Health Advocates (CHAs) facilitated participant recruitment (Eng & Parker, 2002) . CHAs were selected based on their demographic similarity to our target population, as well as their ability to bring together a diverse group of people. In order to recruit such individuals, fliers that detailed the opportunity to educate African Americans about the importance of organ donation were distributed to community-based organizations, local church affiliated groups, hospitals, transplant centers, and surrounding dialysis clinics. A total of 19 persons elected to become CHAs and underwent the necessary training.
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. To ensure diversity in participant recruitment, CHAs were representative of a variety of socioeconomic backgrounds, professions, and affiliations. They were each tasked with individually recruiting a total of 32 participants from members of their social networks (church, professional or community affiliations, family, friends, associates, etc.). They were provided with the necessary recruitment materials including talking points, personalized participant recruitment fliers, and tailored form letters that informed interested persons about the study. Participants were recruited with the understanding that they were participating in a 2-hour, group, health-related discussion and would be compensated $15 in appreciation for their time.
Participants were considered eligible if they self-identified as black or African American (for the purpose of this study, the term ''black'' includes people of African descent regardless of cultural identification) and were 18 years of age or older. Project staff distributed consent forms and questionnaires. Prospective participants read and signed the consent form and completed the baseline questionnaire independently. This study was conducted with approval of the Emory University Institutional Review Board.
Measures
Participants completed a survey that included measures of knowledge of the donation and transplantation system; attitudes and beliefs regarding donation and transplantation; trust in the healthcare system; religiosity and spirituality; donation intentions; and demographic characteristics. In order to allow for testing of the ODM amongst these items, the following scales were created:
Trust in the allocation system was measured using a 6-item scale. This scale examines participants' attitudes regarding the existence of discrimination and racism within the allocation system and was adapted from the works of Sander and Miller (2005) , Rumsey et al. (2003) and McNamara et al. (1999; see ''Appendix'') . Participants were asked to indicate their agreement with the statements using a 5-point scale from 1 (strongly disagree) to 5 (strongly agree), such that higher scores indicate greater trust in the organ allocation system. Scores ranged from 9 to 30 (M = 20.6, SD = 3.7), and a = .66.
Knowledge of the donation and/or transplantation system was assessed with 14 true/false items adapted from the works of Sander and Miller (2005) and Weaver et al. (2000) . The scale captured different dimensions of knowledge, including: general donation-related statistics, African American donation-related statistics, knowledge of the donation process, knowledge of what signing a donor card means, and knowledge of how medical suitability for donation is determined (see ''Appendix''). We calculated a knowledge score for each participant by counting the number of items for which the participant indicated the correct answer out of 14. Scores ranged from 0 to 14 (M = 8.8, SD = 2.2).
Religious beliefs related to donation were measured by a single item, ''I have been taught that organ donation is against my religion''. Response options for this item ranged from 1 (strongly disagree) to 5 (strongly agree; M = 4.3, SD 0.95); thereby, high scores would indicate less support for donation. However, to facilitate ease of interpretation, we reverse scored this negatively worded item such that in all analyses higher scores indicate supportive beliefs related to donation. In other words, for the purposes of analyses, higher scores indicate support for the belief that organ donation is aligned with one's religion. This variable was highly skewed such that, after recoding, 53% of the participants ''strongly agreed'' with this item. Thus, we created a dichotomous variable based on whether participants held supportive beliefs related to donation (N = 309) or otherwise (N = 259). This categorical variable was used in bivariate and multivariate analyses.
We created a 6-item scale that captured attitudes and beliefs about donation and transplantation. This scale included items that measured support for and concerns about donation (DeJong et al., 1998; Sander & Miller, 2005) . Response options for these items ranged from 1 (strongly disagree) to 5 (strongly agree), such that higher scores indicate more positive attitudes towards organ and tissue donation. Total scores ranged from 13 to 30 (M = 24.2, SD = 3.4), and a = .72. Donation Intentions were measured using a sum of two items: (1) ''I am willing to have my organs donated after my death'' and (2) ''I would be willing to donate an organ to a person of a different race than myself''. Response options for each of these items ranged from 1 (strongly disagree) to 5 (strongly agree). Total scores ranged from 2 to 10 (M = 8.1, SD = 1.8). These two items were significantly correlated with each other, r(554) = .65, P \ .001. Acknowledging apprehensions with formal communication of donation expression (Siminoff et al., 2006) , these measures were specifically selected to allow participants to express philosophical support of donation without being confined to a specific mode of documentation (e.g., license, donor card, donor registry).
The last section of the questionnaire included demographic items (e.g., age, gender, race/ethnicity, health insurance status, and marital status).
Data analyses
Participant demographic characteristics (age, gender, health insurance status and marital status) were analyzed using descriptive statistics. Next, they were analyzed in relationship to each study variable in the model. Pearson correlations were used to explore the relationship between age and each of the continuous variables in the model (i.e., trust in the organ allocation system, knowledge of donation and transplantation, donation-related attitudes, and intentions to serve as a deceased donor). T-tests were used to explore mean differences in each categorical variable in the model (i.e., between men and women and between married and unmarried participants). Finally, we used chi-square to determine whether gender, health insurance status, and marital status were associated with religious beliefs that align with organ donation (yes/no).
Next, ANOVA was conducted to determine whether participants recruited by a given CHA were similar in their donation intentions as compared to participants recruited by another CHA. Using CHA as the independent variable and donation intentions as the dependent variable, ANOVA allowed us to test whether between group variability in donation intentions (across CHA) was greater than within group variability in donation intentions (within CHA).
Results from this analysis were significant (P = .01), indicating a need to control for CHA. Thus, we created a three category variable that differentiated participants based on the CHA they were recruited by. To create this variable, a mean donation intention score was created for each group of participants recruited by a given CHA. This created a distribution of mean scores ranging from 6.5 to 9.2 (SD = 1.8). We then trichotomized this distribution of means into high, medium, and low donation intentions. Participants were grouped based on whether their CHA recruited participants of high, medium, or low donation intentions. This variable was then entered into the path analysis as a control variable.
Before conducting a path analyses, we used correlation to assess bivariate associations among all of the variables in the model. Path analysis was used to test the fit of the proposed model, using the maximum likelihood method within SPSS AMOS 17.0 (Arbuckle, 2008; see Fig. 1 ). This statistical tool is used to test direct and indirect paths among observed variables when a single indicator variable is used for each variable (Kline, 1998) . It allows researchers to test the magnitude of the hypothesized effects as well as whether the model is consistent with the observed data (Klem, 1995) ; it is commonly used to test models that are based on the Theory of Reasoned Action/Planned Behavior (Fishbein & Ajzen, 1975; Ajzen, 1991) as is the original Organ Donation Model (Morgan et al., 2003) .
Whether the proposed model fit the data was evaluated using the v 2 test, as well as additional fit indices that are less sensitive to sample size. The v 2 statistic is used to determine whether the proposed (reduced model) fits the data significantly worse than the saturated model (in which all possible pathways are hypothesized to exist). Kline (1998) recommends dividing the v 2 statistic by the degrees of freedom in studies with large samples as a way for controlling for its sensitivity to sample size; evidence of good model fit is a v 2 statistic less than 3. The additional fit indices we report are the comparative fit index (CFI; values [.05 are desirable; Bentler, 1990) ; the root square error of approximation (RMSEA; values between .05 and .08 are desirable; Steiger & Lind, 1980) , and the normed fit index (NFI; values [.80 are desirable; Byrne, 2001 ). An a of .05 was used to determine statistical significance.
Results

Participant characteristics
A total of 585 participants completed the survey, the majority of whom were female (69%; Table 1 ). Similar proportions of the sample reported that their highest level of education was high school graduate (39%) or college graduate (42%). Similar proportions of participants also reported being single/never married (37%) and married (39%). Participants tended to report working full or part time and having health insurance. Participants ranged in age from 19 to 96 years (M = 46.3, SD = 14.6).
The next analyses explored the demographic variables in relationship to each of the study variables. Participants who Due to missing data, sample size (n) ranges from 552 to 585 held supportive religious beliefs related to donation tended to be younger (M = 44.99) than those who did not (M = 47.63; t(551) = 2.14, P \ .05). Additionally, younger participants were more likely to express supportive donation intentions than older participants (r = -.09, P \ .05). Women (M = 20.92) were significantly more likely to trust the organ allocation system than men (M = 19.98; t(537) = 2.79, P \ .01 and 2.79, P \ .01 respectively). Finally, married participants had more positive attitudes towards deceased organ donation (M = 24.66) than non-married participants (M = 23.95; t(535) = -2.35 P \ .05 and -2.34, P \ .05 respectively).
Bivariate and path analyses
Results indicated significant positive associations for all hypothesized pathways in the model (see Table 2 ). The path analysis indicates that the proposed model in Fig. 1 is an acceptable fit of the data. Results indicate that v 2 (6) = 16.25, P = .01. However, when divided by 6, the new v 2 statistic is 2.71, which is in an acceptable range (Kline, 1998) . Other fit statistics also indicate good model fit: CFI = .98; NFI = .97; RMSEA = .05. The path analysis supports study hypothesis one: trust in the organ allocation system (ß = .29), greater donation knowledge (ß = .16), and supportive religious beliefs related to donation (ß = .36) are associated with positive attitudes towards donation. In testing study hypothesis two, positive attitudes toward donation are directly associated with greater intentions to serve as a potential deceased organ donor (ß = .56). Study hypothesis three, concerning donation-related knowledge, was also supported in that greater knowledge is directly associated with greater intentions to serve as a potential deceased organ donor (ß = .07).
Discussion
This study sought to test a modified version of Morgan and Miller's Organ Donation Model (2001) by exploring the ways in which trust in the donation/allocation process and religious beliefs impact African Americans' donation decision making. Results support the modified ODM: Knowledge, trust in the process of organ donation and allocation, and religious beliefs are associated with attitudes, which are, in turn, associated with donation intentions. Of the three predictor variables, religious beliefs related to donation was the variable most strongly correlated with attitudes towards donation; this was followed by trust in the donation and allocation process (Fig. 1) . The significance of these variables speaks to the importance of their inclusion in a model that focuses on deceased donation among the African Americans.
Results of this study suggest that religious beliefs are central to shaping donation attitudes, intentions, and behavior. Because religion and religious institutions maintain a prominent role among African Americans, overcoming religious misconceptions, myths and spiritual concerns are integral to efforts to improve donation rates. The notion of wanting to 'remain whole' when transitioning to heaven and fear that donation mutilates the body and inhibits an open casket funeral are some of the religious sentiments that inhibit deceased organ and tissue donation. In other instances, regardless of what religious affiliation a person holds, when their religious perspectives on organ donation are unknown, an unsupportive stance is taken (Gallagher, 1998) . Our findings underscore the importance of addressing the influence of religious beliefs and collaborating with religious entities to educate African Americans about donation. Previous research suggests that teaching religious leaders about the stance their religious organization takes and how to talk to parishioners about organ and tissue donation may be a useful point of intervention (Arriola et al., 2007) . Specifically, religious leaders and clergy have the ability to positively impact their congregation through sermons, pastoral counseling, and Bible study classes. This influence, in turn, can be used to educate parishioners by clarifying misconceptions, fears of mutilation, and issues of mistrust of the medical system (Atkins et al., 2003; Davis et al., 2005; Rumsey et al., 2003) .
Distrust of the healthcare system has also been widely cited as one of the most influential barriers to deceased donation (Callender et al., 2002a, b; Durand et al., 2002; Minniefield et al., 2001; Morgan et al., 2003; Terrell et al., 2004) . This fear of exploitation is not thought to be limited to the donation process alone, but expands to influencing how African Americans seek care, whether they participate in medical research, and even in the signing of living wills (Blanchard & Lurie, 2004; Boulware et al., 2003; CorbieSmith et al., 2002; Gamble, 1997; McCaskill-Stevens et al., 1999; Randall, 1996; Siminoff & Arnold, 1999; Wolinsky, 1997) . This study found that trust in the donation and allocation system is fundamental in shaping donation attitudes, intentions and behavior. Addressing these concerns about inequalities in the transplant system can be difficult, in part, because of the paradoxical nature of the situation: data clearly show that ethnic minorities are not transplanted at rates equal to that of whites (OPTN, 2010d ), yet ethnic minorities must still be encouraged to donate in order to increase the donor pool, and ultimately improve access to organs among all patients. Educational efforts need to address these concerns about inequalities, while not discounting the legitimacy of these apprehensions, by highlighting the overrepresentation of African Americans on the waiting list as well as discussing the development of interventions to improve equal access to care in the transplantation process, and within the broader healthcare system. Although, knowledge of donation and transplantation was significant, it had the weakest association with attitudes. It may be that more significant findings were masked by the composite nature of the scale, inclusive of different dimensions of knowledge, general statistics, the donation process, what signing a donor card means and medical suitability. Previous research indicates that the relationship between donation-related knowledge and deceased donation intentions is complex and may depend on the specific type of knowledge being measured (Arriola et al., 2008) .
Limitations
There are several issues that may limit the interpretation and application of our findings. This study utilized a convenience sample of African American participants within the southeastern United States. To ensure a diverse participant pool, we utilized CHAs, who recruited from within their formal and informal networks. This allowed us to recruit participants from diverse backgrounds; however, we were unable to accurately describe the participants who did not enroll in the study, as we did not track the number of contacts each CHA made. Therefore, selection bias may be a concern. As a result, participants may have been more homogenous with respect to their thoughts and feelings regarding organ donation than if another recruitment strategy had been utilized. By virtue of their willingness to participate, it might be that participants were generally more supportive of donation than those who did not agree to participate. However, the great variability in donation intentions suggests that this probably was not the case (i.e., the data did not indicate overwhelming support for donation). The cross-sectional ascertainment of study data from a convenience sample, as well as the overrepresentation of women among our sample of participants, may have also impacted the findings. Another limitation is that participants completed a self-administered survey and may have overestimated or underestimated responses related to knowledge, attitudes, or donation intentions, i.e., what participants said they are likely to do in this survey may differ from what they would actually do in a real life situation. Lastly, the use of a single-item to measure religious beliefs related to donation is typically a somewhat crude approach to measure this construct and limits the interpretation of this measure. Based on this item, it cannot be determined as to whether a participant held supportive beliefs about donation or rather his/her religion did not explicitly teach that organ donation was misaligned with their values.
Study strengths and significance
A considerable amount of research has been conducted over the past three decades to understand the motivators, attitudes, and barriers to organ donation among ethnic minorities. Specifically regarding African Americans, numerous studies have explored knowledge, beliefs, attitudes, and the cultural reasons for low donation rates, such as a lack of awareness of the need for transplantable organs, mistrust of the health care system, fear of premature death, racism, and religious misconceptions. Despite this research, a true understanding of the interrelationship between these factors and the causal pathway linking them have yet to be truly understood and incorporated in intervention development. Overall, this study makes an important contribution to the existing literature about organ donation by adapting the Organ Donation Model and specifically tailoring it to address the process of African Americans' donation decision-making. Our research has shown that, in addition to the standard variables of knowledge and attitudes, trust and religious beliefs are important components. This study offers new direction for effective education efforts targeting African Americans and their designation of consent for organ donation. The development of interventions that not only address knowledge, but most importantly, issues of trust and concerns with religious beliefs is paramount. The incorporation of these key components may be vital in changing the way that African Americans view the topic of organ donation.
Overcoming the African American disparity in organ donation is vital to increasing donation rates. With the emergence of first-person consent and the exploration of ways to combat the ever increasing waiting list, the emphasis of individual donation decision making is of great importance. First-person consent legislation is acknowledged in forty-eight of fifty states and, perhaps, impacts the largest number of people (UNOS, 2010) . This legislation has important implications, specifically for African Americans who tend to be characterized by strong extended family networks. When written documentation exists, it might ameliorate the situation to remove the burden of donation decision from the family.
